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WIND POWER PLANT AND METHOD OF 
CONTROLLING WIND TURBINE 

GENERATOR IN A WIND POWER PLANT 

wind turbine generator may use information from each of 
the one or more other wind turbine generator . 

Yet another embodiment of the invention relates to a 
computer program product containing computer code , which 

5 when executed on a computer performs the method of the 
invention . 

Further embodiments are set forth in the dependent 
claims , the following description and the drawings . 

FIELD OF THE INVENTION 

Embodiments of the invention generally relate to a wind 
power plant including at least a first and one or more other 
wind turbine generators and to a method of controlling a first 
wind turbine generator in a wind power plant . 10 BRIEF DESCRIPTION OF THE DRAWINGS 

BACKGROUND Embodiments of the present invention are explained , by 
way of example , and with reference to the accompanying 

In recent years , there has been an increased focus on drawings . It is to be noted that the appended drawings 
reducing emissions of greenhouse gases generated by burn - 15 illustrate only examples of embodiments of this invention 
ing fossil fuels . One solution for reducing greenhouse gas and are therefore not to be considered limiting of its scope , 
emissions is developing renewable sources of energy . Par - for the invention may admit to other equally effective 
ticularly , energy derived from the wind has proven to be an embodiments . 
environmentally safe and reliable source of energy , which FIG . 1 illustrates an exemplary wind turbine 100 accord 
can reduce dependence on fossil fuels . 20 ing to an embodiment of the invention ; 

Energy in wind can be captured by a wind turbine , which FIG . 2 illustrates a more detailed view of a nacelle 120 
is a rotating machine that converts the kinetic energy of the according to an embodiment of the invention . 
wind into mechanical energy , and the mechanical energy FIGS . 3 to 5 illustrates examples of transfer curves 
subsequently into electrical power . Common horizontal - axis according to embodiments of the invention between wind 
wind turbines include a tower , a nacelle located at the apex 25 turbine generators ; and 
of the tower , and a rotor that is supported in the nacelle by FIG . 6 illustrates a flow diagram of a method according to 
means of a shaft . The shaft couples the rotor either directly the invention . 
or indirectly with a rotor assembly of a generator housed 
inside the nacelle . A plurality of wind turbines generators DETAILED DESCRIPTION 
may be arranged together in a wind park or wind power plant 30 
to generate sufficient energy to support a grid . In the following , reference is made to embodiments of the 

invention . However , it should be understood that the inven 
SUMMARY OF THE INVENTION tion is not limited to specific described embodiments . 

Instead , any combination of the following features and 
Embodiments of the invention generally relate to a wind 35 elements , whether related to different embodiments or not , is 

power plant including at least a first and one or more other contemplated to implement and practice the invention . 
wind turbine generators and to a method of controlling a first Furthermore , in various embodiments the invention pro 
wind turbine generator in a wind power plant . vides numerous advantages over the prior art . However , 
One embodiment of the invention provides a wind power although embodiments of the invention may achieve advan 

plant comprising at least a first and one or more other wind 40 tages over other possible solutions and / or over the prior art , 
turbine generators , wherein the first and one or more other whether or not a particular advantage is achieved by a given 
wind turbine generators are communicatively coupled in embodiment is not limiting of the invention . Thus , the 
order to exchange information and wherein a predetermined following aspects , features , embodiments and advantages 
transfer relationship is established between the first and one are merely illustrative and are not considered elements or 
or more other wind turbine generators , said predetermined 45 limitations of the appended claims except where explicitly 
transfer relationship indicating the degree to which the first recited in a claim ( s ) . Likewise , reference to " the invention " 
wind turbine generator may use information from each of shall not be construed as a generalization of any inventive 
the one or more other wind turbine generator for the control subject matter disclosed herein and shall not be considered 
of the first wind turbine . The exchange of information at to be an element or limitation of the appended claims except 
least comprises the reception of information at the first wind 50 where explicitly recited in a claim ( s ) . 
turbine generator from the one or more other wind turbine As mentioned , one embodiment of the invention provides 
generators . The wind turbine generators in the wind power a wind power plant comprising at least a first and one or 
plant may be arranged to communicate , i . e . to work together , more other wind turbine generators , wherein the first and 
for example by backing up each other in case of hazardous one or more other wind turbine generators are communica 
conditions . Thus , the embodiment may increase the reliabil - 55 tively coupled in order to exchange information and wherein 
ity , availability , and / or productivity of the wind power plant . a predetermined transfer relationship is established between 

Another embodiment of the invention provides a method the first and one or more other wind turbine generators , said 
of controlling a first wind turbine in a wind power plant , the predetermined transfer relationship indicating the degree to 
comprising one or more other wind turbine generators , the which the first wind turbine generator may use information 
method comprising the steps of exchanging information 60 from each of the one or more other wind turbine generator 
between the first and one or more other wind turbine for the control of the first wind turbine . The advantage 
generators via a communicative coupling , and controlling hereof is that a wind turbine generator may use information 
the first wind turbine using information from the one or more obtained from another wind turbine . In case of for instance 
other wind turbines generators according to a predetermined failure of a sensor , the output of which is necessary for the 
transfer relationship between the first and each of the one or 65 operation of a wind turbine , the wind turbine may keep on 
more other wind turbine generators , said predetermined operating with corresponding information from another 
transfer relationship indicating the degree to which the first wind turbine . In another non - limiting example a wind tur 
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bine generator may receive information from other wind information cannot be used or that no information may be 
turbine generators on hazardous conditions . Thus , the wind used , that some types of information can be used whilst 
turbine generators may be safer , operate more consistently other types of information cannot be used ; or that all types 
and / or provide an extra power . of information can be used . 

The information to be exchanged between the first and 5 The predetermined transfer relationship depends upon 
one or more other wind turbine generators is a signal wind characteristics at the first wind turbine generator and or 
comprising aerodynamic information and / or condition infor - at the one or more other wind turbine generator . 
mation . The condition information comprises information Such wind characteristics may be the direction of the 
on one or more of the following states : disconnection of the wind , wind shear , and wind turbulence . Moreover , the 
wind power plant from the electrical grid ; lightening ; trip - 10 predetermined transfer relationship depends upon the terrain 
ping of wind turbine generator ; an extreme wind gust ; a wherein the first and / or one or more other wind turbine 
faulty sensor . The condition information may be regarded as generator is / are located . Thus , if the wind power plant is 
digital information in that in most cases it may be regarded located in hilly terrain , the transfer value may vary substan 
as on / off signals , such as " grid disconnected ” , “ thunder - tially at varying wind directions . 
storm " , " wind turbine generator has tripped ” . 15 The predetermined transfer relationship may be stored in 

The aerodynamic information comprises information on a control unit of the first wind turbine generator or in a 
one or more of the following : wind direction ; wind speed ; SCADA server accessible by the first wind turbine genera 
wind shear ; wind turbulence ; wind gust depth ; temperature ; tor . 
grid power characteristics . The aerodynamic information The predetermined transfer relationship is determined 
may be regarded as analog information having a magnitude 20 before operation of the wind power plant and / or wherein the 
in a certain range . Examples of such aerodynamic or analog predetermined transfer relationship is updated periodically . 
information may be " wind direction ” , “ wind speed " , " wind The first wind turbine generator further is communica 
gust depth ” , “ temperature ” , “ grid voltage ” , “ grid current " , tively coupled to a meteorological measuring mast compris 
etc . ing one or more meteorological sensors in order to exchange 

The predetermined transfer relationship between the first 25 information and wherein a meteorological mast transfer 
and each of the one or more other wind turbine generators relationship has been established , said meteorological mast 
indicates a transfer value for potential wind directions , the transfer relationship indicating the degree to which the first 
transfer value indicating the degree to which the first wind wind turbine generator may use information from the meteo 
turbine generator may use information from each of the one rological mast . 
or more other wind turbines for a given wind direction . If the 30 As mentioned above , the invention also relates to method 
space surrounding the wind turbine generator is divided into of controlling a first wind turbine in a wind power plant as 
a range of angular directions corresponding to potential well as a computer program product containing computer 
wind directions , each angular direction is assigned a transfer code , which when executed on a computer performs the 
value . Thus , when the actual or present wind direction is method of the invention . The advantages hereof are as 
within or at a specified angular direction , the transfer value 35 described above in relation to the wind power plant . 
corresponding to that wind direction may be used to deter - The following is a detailed description of embodiments of 
mine to which degree the first wind turbine generator may the invention depicted in the accompanying drawings . The 
use the information from the other wind turbine generators . embodiments are examples and are in such detail as to 
The set of transfer values may be denoted a transfer curve . clearly communicate the invention . However , the amount of 
In case the information may be used to the same degree at 40 detail offered is not intended to limit the anticipated varia 
all wind directions , the transfer curve is a transfer circle . tions of embodiments ; but on the contrary , the intention is to 
Alternatively the transfer curve may be of other shapes and cover all modifications , equivalents , and alternatives falling 
in special cases some parts of the transfer curve may be cut within the spirit and scope of the present invention as 
out indicating that the information from the other wind defined by the appended claims . 
turbine generators cannot be used for controlling the first 45 FIG . 1 illustrates an exemplary wind turbine 10 according 
wind turbine generator at the wind directions corresponding to an embodiment of the invention . As illustrated in FIG . 1 , 
to the cut out parts of the transfer curve . the wind turbine 10 includes a tower 110 , a nacelle 120 , and 

The transfer value for potential wind directions in the a rotor 130 . In one embodiment of the invention , the wind 
predetermined relationship corresponding to the present turbine 10 may be an onshore wind turbine . However , 
wind direction is multiplied to a signal from the one or more 50 embodiments of the invention are not limited only to 
other wind turbine generators in order to render a signal for onshore wind turbines . In alternative embodiments , the wind 
use in the control unit of the first wind turbine generator . turbine 10 may be an off shore wind turbine located over a 

The transfer value for a given sector in the predetermined water body such as , for example , a lake , an ocean , or the 
relationship corresponding to the present wind direction is like . 
multiplied to a signal from the one or more other wind 55 The tower 110 of wind turbine 10 may be configured to 
turbine generators in order to render a signal for use in the raise the nacelle 120 and the rotor 130 to a height where 
control unit of the first wind turbine generator . This provides strong , less turbulent , and generally unobstructed flow of air 
an easy way to use the information from the other wind may be received by the rotor 130 . The height of the tower 
turbine generator ( s ) for controlling the first wind turbine 110 may be any reasonable height . The tower 110 may be 
generator . 60 made from any type of material , for example , steel , concrete , 

The transfer value may comprise information specific or the like . In some embodiments the tower 110 may be 
transfer values for specific types of information . Hereby , the made from a monolithic material . However , in alternative 
degree to which the first wind turbine generator may use embodiments , the tower 110 may include a plurality of 
information from the one or more other wind turbine gen - sections , for example , two or more tubular steel sections 111 
erators indicated in the predetermined transfer relationship 65 and 112 , as illustrated in FIG . 1 . In some embodiments of the 
may comprise different levels to which information may be invention , the tower 110 may be a lattice tower . Accordingly , 
used . Thus , for example it may be the case that some the tower 110 may include welded steel profiles . 
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The rotor 130 may include a rotor hub ( hereinafter rotation of the low speed shaft 210 to the rotor assembly of 

referred to simply as the “ hub ” ) 131 and at least one blade the generator 230 via the high speed shaft 211 . 
132 ( three such blades 132 are shown in FIG . 1 ) . The rotor In an alternative embodiment , the low speed shaft 210 
hub 131 may be configured to couple the at least one blade may directly connect the hub 130 with a rotor assembly of 
132 to a shaft ( not shown ) . In one embodiment , the blades 5 the generator 230 so that rotation of the rotor 130 directly 
132 may have an aerodynamic profile such that , at pre drives the rotor assembly to spin relative to a stator assembly 
defined wind speeds , the blades 132 experience lift , thereby of the generator 230 . In embodiments where the low speed 
causing the blades to radially rotate around the hub . The shaft 210 is directly coupled to the hub 130 , the gear box 220 

may not be included , thereby allowing the nacelle 120 to be nacelle 120 may include one or more components config 
ured to convert aero - mechanical energy of the blades to 10 smaller and / or lighter . 

The generator 230 may be configured to generate a three rotational energy of the shaft , and the rotational energy of phase alternating current based on one or more grid require the shaft into electrical energy . ments . In one embodiment , the generator 230 may be a The wind turbine 10 may include a plurality of sensors for synchronous generator . Synchronous generators may be monitoring a plurality of parameters associated with , for 15 configured to operate at a constant speed , and may be 
example , environmental conditions , wind turbine loads , directly connected to the grid . In some embodiments , the performance metrics , and the like . For example , a strain generator 230 may be a permanent magnet generator . In 
gauge 133 is shown on the blade 132 . In one embodiment , alternative embodiments , the generator 230 may be an 
the strain gauge 133 may be configured to detect bending asynchronous generator , also sometimes known as an induc 
and or twisting of the blades 132 . The information regarding 20 tion generator . Induction generators may or may not be 
bending and twisting of the blades may be necessary to directly connected to the grid . For example , in some 
perform one or more operations that reduce the loads on the embodiments , the generator 230 may be coupled to the grid 
blades 132 that may occur , for example , during high wind via one or more electrical devices configured to , for 
gusts . In such situations , the blades may be pitched to reduce example , adjust current , voltage , and other electrical param 
the loads , thereby preventing damage to the blades . 25 eters to conform with one or more grid requirements . 

FIG . 1 also illustrates an accelerometer 113 that may be Exemplary electrical devices include , for example , inverters , 
placed on the tower 110 . The accelerometer 113 may be converters , resistors , switches , transformers , and the like . 
configured to detect horizontal movements and bending of Embodiments of the invention are not limited to any 
the tower 110 that may be caused due to the loads on the particular type of generator or arrangement of the generator 
wind turbine 100 . The data captured by the accelerometer 30 and one or more electrical devices associated with the 
113 may be used to perform one or more operations for generator in relation to the electrical grid . Any suitable type 
reducing loads on the wind turbine 10 . In some embodi - of generator including ( but not limited to ) induction gen 
ments of the invention , the accelerometer 113 may be placed erators , permanent magnet generators , synchronous genera 
on the nacelle 120 . tors , or the like , configured to generate electricity according 

FIG . 1 also depicts a wind sensor 123 . Wind sensor 123 35 to grid requirements falls within the purview of the inven 
may be configured to detect a direction of the wind at or near tion . 
the wind turbine 10 . By detecting the direction of the wind , In some embodiments , a plurality of sensors may be 
the wind sensor 123 may provide useful data that may included in the nacelle 120 to monitor the structural health 
determine operations to yaw the wind turbine 10 into the and performance of the components therein , the quality of 
wind . The wind sensor 123 may also detect a speed of the 40 the power generated , and the like . For example , a sensor 221 
wind . Wind speed data may be used to determine an appro - may be placed in the gear box 220 to detect mechanical 
priate pitch angle that allows the blades 132 to capture a strain and wear / tear of the gear box 220 . A sensor 231 may 
desired amount of energy from the wind . In some embodi - be placed in the generator 230 to detect generator speed , 
ments , the wind sensor 123 may be integrated with a power generation , or the like . 
temperature sensor , pressure sensor , and the like , which may 45 FIG . 3 shows two wind turbine generators 10 , 20 . The two 
provide additional data regarding the environment surround - wind turbine generators may be in a wind power plant ( not 
ing the wind turbine . Such data may be used to determine shown ) including two or more wind turbine generators . 
one or more operational parameters of the wind turbine to Wind power plants may include up to a hundred or even 
facilitate capturing of a desired amount of energy by the more wind turbine generators . The horizontal arrow between 
wind turbine 10 . 50 the two wind turbine generators 10 , 20 indicates that the 

While a strain gauge 133 , accelerometer 113 , and wind wind turbine generators 10 , 20 are in communicative con 
sensor 123 are described herein , embodiments of the inven - nection , i . e . that they are arranged to transmit and / or receive 
tion are not limited to the aforementioned types of sensors . information from each other . 
In general , any type and number of sensors may be placed Such communicative connection may be by any appro 
at various locations of the wind turbine 10 to facilitate 55 priate wired or wireless means , and it may be directly 
capturing data regarding structural health , performance , between the wind turbine generators 10 , 20 where the signal 
damage prevention , acoustics , and the like . For example , a routing happens from one of the wind turbine generators 10 , 
pitch angle sensor may be placed at or near a wind turbine 20 to the other without any intermediate controller or wind 
blade to determine a current pitch angle of the blade . turbine generator being involved . Alternatively , the commu 

FIG . 2 illustrates a more detailed view of a nacelle 120 60 nicative connection may be an indirect communication , e . g . 
according to an embodiment of the invention . As illustrated using a SCADA system as a transfer centre . 
in FIG . 2 , the nacelle 120 may include at least a low speed For the wind turbine generator 10 a transfer relationship 
shaft 210 , a high speed shaft 211 , a gearbox 220 , and a between the wind turbine generator 10 itself and the other 
generator 230 . In one embodiment , the low speed shaft 210 wind turbine generator 20 comprises a transfer curve TC 
may couple the gearbox 230 to the rotor 130 , as illustrated 65 1010 . The transfer curve 1010 is shown in a polar coordinate 
in FIG . 2 . The gearbox 230 may rely on gear ratios in a drive system where the wind turbine generator 10 is situated in the 
train to provide speed and torque conversions from the origin . 
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The transfer curve 1010 may be in relation to specific between the two wind turbine generators 10 , 30 is meant to 
types of information or it may relate to all types of infor - indicate that the wind turbine generators 10 , 30 are in 
mation . Thus , other transfer curves ( not shown in FIG . 3 ) communicative connection . For the wind turbine generator 
may relate to the extent to which the wind turbine generator 10 a transfer relationship between the wind turbine generator 
10 may use other types of the information from the wind 5 10 itself and the other wind turbine generator 30 comprises 
turbine generator 10 . If the wind turbine generator 10 may a transfer curve TC 1011 , whilst a transfer relationship 
use all information from the wind turbine generator 10 to a between the wind turbine generator 30 and the wind turbine 
similar extent , only one transfer curve 1010 is required . If generator 10 comprises a transfer curve TC 1013 . Again , the 
this is not the case , a transfer curve should exist for all transfer curves are shown in polar coordinate systems where 
different specific types of information which may be shared 10 the wind turbine generator in question is situated in the 
between the wind turbine generators 10 , 20 . For example , origin . 
information specific transfer curves may exist for each of the As described in relation to FIG . 3 , the transfer curves 1011 
following types of information : wind direction , wind veloc - shows for all possible wind directions ( corresponding to the 
ity , pressure , temperature , grid voltage , grid current , grid angles 0° to 360° from the x - axis ) the degree to which the 
frequency , wind shear , wind gust . 15 wind turbine generator 10 may use information received 

The transfer curve 1010 shows for all possible wind from the wind turbine generator 30 . This degree corresponds 
directions ( corresponding to the angles 0° to 360° from the to the absolute value of the transfer curve corresponding to 
x - axis ) the degree to which the wind turbine generator 10 the present wind direction at the wind turbine 10 . Thus , the 
may use information received from the wind turbine gen wind direction currently present at the wind turbine genera 
erator 20 . This degree corresponds to the absolute value of 20 tor 10 determines which point of the transfer curve 1010 
the transfer curve corresponding to the present wind direc should be used in order to determine to which extent the 
tion at the wind turbine 10 . Thus , the wind direction cur wind turbine generator 10 may reuse the information from 
rently present at the wind turbine generator 10 determines the wind turbine generator 30 as described in relation to FIG . 
which point of the transfer curve 1010 should be used in 3 . The value of the transfer curve 1010 corresponding to the 
order to determine to which extent the wind turbine genera - 25 present wind direction at the wind turbine generator 10 may 
tor 10 may reuse the information from the wind turbine be multiplied to a signal from the wind turbine generator 30 
generator 20 . Thus , if the wind direction is North , the point in order to render a signal for use in the control unit of the 
of the transfer curve corresponding to 90° from the x - axis is wind turbine generator 10 . 
to be used ; if the wind is North - East the point of the transfer The transfer relationship between the wind turbine gen 
curve corresponding to 45° from the x - axis is to be used , 30 erator 10 and the wind turbine generator 30 may also include 
when the wind is South the point of the transfer curve an indication of which types of information may be used ( not 
corresponding to 270º from the x - axis is to be used ; etc . shown in FIG . 4 ) , in that it may be the case that some types 

The value of the transfer curve 1010 corresponding to the of information may be used , whilst other types of informa 
present wind direction at the wind turbine generator 10 may tion cannot be used , or alternatively that all types of infor 
be multiplied to a signal from the wind turbine generator 20 35 mation from the wind turbine generator 30 may be used in 
in order to render a signal for use in the control unit of the the wind turbine generator 10 . 
wind turbine generator 10 . In the example of FIG . 3 the An example of a wind power plant having wind turbines 
transfer curve is at least substantially a transfer circle with with transfer circles 1010 , 1020 ( with unity value ) may be 
a radius of 1 . This indicates that the information from wind an off shore wind power plant or a wind power plant in even 
turbine 20 may be used as it is , corresponding to multipli - 40 terrain , where the wind turbine generators are located at 
cation with 1 , in the control of wind turbine 10 . Such sufficient distance from each other that neither of the wind 
information may relate to any appropriate type of informa turbines 10 , 20 experiences wake effects from other wind 
tion . A few examples may be : temperature , pressure , wind turbine generators in any wind direction . 
direction , wind velocity , wind gusts , wind shear , grid con - FIG . 4 also shows a transfer curve TC 1013 indicating to 
ditions , disconnection of wind power plant from the elec - 45 which degree the information from the wind turbine gen 
trical grid , thunderstorm , etc . erator 10 may be used in the control of the wind turbine 

The transfer relationship between the wind turbine gen generator 30 . In FIG . 4 the transfer curve 1013 is different 
erator 10 and the wind turbine generator 20 may also include from the transfer curve 1011 , indicating that the information 
an indication of which types of information may be used ( not may not be shared symmetrically between the two wind 
shown in FIG . 3 ) , in that it may be the case that some types 50 turbine generators 10 , 30 . 
of information may be used , whilst other types of informa - In the example of FIG . 4 the transfer curves 1011 , 1013 
tion cannot be used , or alternatively that all types of infor - are not transfer circles with a radius of 1 . This indicates that 
mation from the wind turbine generator 20 may be used in the information from each of the wind turbines 10 , 30 cannot 
the wind turbine generator 10 . be reused as it is , corresponding to multiplication with 1 , in 

FIG . 3 also shows a transfer curve TC 1020 indicating to 55 the control of wind turbine 10 for all wind directions , as will 
which degree the information from the wind turbine gen - be described in a bit more detail in the following . From the 
erator 10 may be used in the control of the wind turbine transfer curve 1011 , it may be seen that for wind directions 
generator 20 . In this case , the transfer curve 1020 is similar prevailing at the wind turbine 10 of between about 45° 
to the transfer curve 1010 , indicating that the information ( corresponding to North - East ) to about 225º ( corresponding 
may be shared symmetrically between the two wind turbine 60 to South - West ) , the value of the transfer curve 1011 is 
generators 10 , 20 . Moreover , the fact that the transfer curves approximately 1 , indicating that the wind turbine generator 
1010 , 1020 are transfer circles having a radius of 1 indicates 10 may reuse the information from the wind turbine gen 
that the wind turbine generators 10 , 20 may use information erator 30 unchanged , corresponding to a multiplication with 
from each other . However , the information to be used may 1 . At other wind directions the value of the transfer curve 
be limited to some types of information as indicated above . 65 1011 is larger than 1 , indicating that the information from the 

FIG . 4 shows two wind turbine generators 10 , 30 of a wind turbine 30 has to be amplified ( corresponding to a 
wind power plant . As in FIG . 3 , the horizontal arrow multiplication with the value of the transfer curve ) in order 
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to be used in the control of the wind turbine generator 10 . subsequent step 930 , the first wind turbine generator is 
For example , the value of the transfer curve at a southward controlled using information from the one or more other 
wind direction , corresponding to 270° , is 1 . 5 . wind turbines generators according to a predetermined trans 

The transfer curve 1013 also shows that for wind direc - fer relationship between the first and each of the one or more 
tions prevailing at the wind turbine 30 of between about 45° 5 other wind turbine generators . As described above , the 
( corresponding to North - East ) to about 225º ( corresponding predetermined transfer relationship indicating the degree to 
to South - West ) , the value of the transfer curve 1013 is which the first wind turbine generator may use information 
approximately 1 , indicating that the wind turbine generator from each of the one or more other wind turbine generator . 
30 may reuse the information from the wind turbine gen - The method ends in step 940 . 
erator 10 unchanged . At other wind directions the value of 10 While the invention has been illustrated by a description 
the transfer curve 1013 is smaller than 1 , indicating that the of various embodiments and while these embodiments have 
information from the wind turbine 10 has to be reduced been described in considerable detail , it is not the intention 
( corresponding to a multiplication with the value of the of the applicant to restrict or in any way limit the scope of 
transfer curve ) in order to be used in the control of the wind the appended claims to such detail . Additional advantages 
turbine generator 30 . For example , the value of the transfer 15 and modifications will readily appear to those skilled in the 
curve at a southward wind direction , corresponding to 270° , art . The invention in its broader aspects is therefore not 
is about 0 . 6 - 0 . 7 . limited to the specific details , representative methods , and 
An example of a wind power plant with wind turbines illustrative examples shown and described . Accordingly , 

having transfer circles 1011 , 1013 may be a wind power departures may be made from such details without departing 
plant situated in hilly terrain where e . g . the measured wind 20 from the spirit or scope of applicant ' s general inventive 
velocity at one wind turbine at specific wind directions are concept . 
know to be larger than the wind velocity measured at other What is claimed is : 
wind turbines at the specific wind directions . 1 . A wind power plant comprising at least a first wind 

As described in connection with FIG . 3 , the information turbine generator and one or more other wind turbine 
to be shared may relate to any appropriate type of informa - 25 generators , wherein the first wind turbine generator and one 
tion . A few examples may be : temperature , pressure , wind or more other wind turbine generators are communicatively 
direction , wind velocity , wind gusts , wind shear , grid con coupled to exchange information between the first wind 
ditions , disconnection of wind power plant from the elec - turbine generator and the one or more other wind turbine 
trical grid , thunderstorm , etc . However , the information to generators , and wherein a predetermined transfer relation 
be used may be limited to some types of information as 30 ship is established between the first wind turbine generator 
indicated in the transfer relationship , as described above . and one or more other wind turbine generators , said prede 

As described in relation to FIG . 3 , the transfer curves termined transfer relationship indicating transfer values 
1011 , 1013 may be in relation to specific types of informa - associated with different wind directions , the transfer values 
tion , and other transfer curves ( not shown in FIG . 4 ) may indicating a degree to which the first wind turbine generator 
relate to the extent to which the wind turbine generators 10 , 35 uses information from each of the one or more other wind 
30 , respectively , may use other types of the information from turbine generators for the control of the first wind turbine 
the wind turbine generators 30 , 10 , respectively . If the wind generator for the associated different wind directions . 
turbine generators 10 , 30 , respectively , may use all infor - 2 . A wind power plant according to claim 1 , wherein the 
mation from the wind turbine generator 30 , 10 , respectively , information to be exchanged between the first wind turbine 
to a similar extent , only one transfer curve 1011 , 1013 , 40 generator and one or more other wind turbine generators is 
respectively , is required . If this is not the case , a transfer a signal comprising aerodynamic information and / or condi 
curve should exist for all different specific types of infor - tion information . 
mation which may be shared between the wind turbine 3 . A wind power plant according to claim 2 , wherein the 
generators 10 , 30 . condition information comprises information on one or more 

FIG . 5 shows transfer curves 1012 , 1014 between wind 45 of the following states : disconnection of the wind power 
turbine generators 10 , 40 . Much of the description of FIGS . plant from the electrical grid ; lightening ; tripping of wind 
3 and 4 in relation to transfer curves in general is also turbine generator ; an extreme wind gust ; a faulty sensor ; and 
relevant to FIG . 5 and will therefore not be repeated here . grid power characteristics . 
Each of the two transfer curves 1012 , 1014 of FIG . 5 has a 4 . A wind power plant according to claim 2 , wherein the 
cut - out section , from about 240° to about 345° , correspond - 50 aerodynamic information comprises information on one or 
ing to a transfer value of zero . Thus , at wind directions from more of the following : wind direction ; wind speed ; wind 
South - South - West to about a direction of about 345° , the shear ; wind turbulence ; wind gust depth ; and temperature . 
information from one of the wind turbine generators 10 , 40 5 . A wind power plant according to claim 1 , wherein the 
cannot be used at the other wind turbine generator 40 , 10 . transfer value for potential wind directions in the predeter 

Corresponding to the description of relation to FIGS . 3 55 mined relationship corresponding to the present wind direc 
and 4 , the transfer curves 1012 , 1014 may be in relation to tion is multiplied with a signal from the one or more other 
one or more specific types of information or it may relate to wind turbine generators in order to render a signal for use in 
all types of information . the control unit of the first wind turbine generator . 

Throughout the description of FIGS . 3 to 5 , the indica - 6 . A wind power plant according to claim 1 , wherein the 
tions in degrees o refer to a polar coordinate system having 60 transfer value comprises information specific transfer values 
angular polar coordinates between 0° and 360° . for specific types of information . 

FIG . 6 illustrates a flow diagram of a method 900 accord - 7 . A wind power plant according to claim 1 , wherein the 
ing to the invention for controlling a first wind turbine in a predetermined transfer relationship depends upon wind 
wind power plant . The method starts in step 910 , and characteristics at the first wind turbine generator and / or at 
continues to step 920 wherein the first wind turbine genera - 65 the one or more other wind turbine generators . 
tor receives information from one or more other wind 8 . A wind power plant according to claim 1 , wherein the 
turbine generators via a communicative coupling . In the predetermined transfer relationship depends upon the terrain 
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wherein the first wind turbine generator and / or one or more ent wind direction in order to render a signal for use in 
other wind turbine generator ( s ) is / are located . the control of the first wind turbine generator . 

9 . A wind power plant according to claim 1 , wherein the 17 . A method of controlling the first wind turbine gen 
predetermined transfer relationship is stored in a control unit erator in the wind power plant according to claim 16 , 
of the first wind turbine generator or in a SCADA server 5 wherein the transfer value comprises information specific 
accessible by the first wind turbine generator . transfer values for specific types of information . 

10 . A wind power plant according to claim 1 , wherein the 18 . A method of controlling the first wind turbine gen predetermined transfer relationship is determined before erator in the wind power plant according to claim 12 , operation of the wind power plant and / or wherein the wherein the predetermined transfer relationship depends predetermined transfer relationship is updated periodically . 10 
11 . A wind power plant according to claim 1 , wherein the upon wind characteristics at the first wind turbine generator 

first wind turbine generator further is communicatively and / or at the one or more other wind turbine generators . 
coupled to a meteorological measuring mast comprising one 19 . A method of controlling the first wind turbine gen 
or more meteorological sensors to exchange information and erator in the wind power plant according to claim 12 , 
wherein a meteorological mast transfer relationship has been 15 wherein the predetermined transfer relationship depends 
established , said meteorological mast transfer relationship upon the terrain wherein the first wind turbine generator 
indicating the degree to which the first wind turbine gen and / or one or more other wind turbine generator ( s ) is / are 

located . erator may use information from the meteorological mast . 
12 . A method of controlling a first wind turbine generator 20 . A method of controlling the first wind turbine gen 

in a wind power plant , comprising one or more other wind 20 erator in the wind power plant according to claim 12 , 
turbine generators , the method comprising : wherein the method comprises storing the predetermined 

at the first wind turbine generator , receiving information transfer relationship in a control unit of the first wind turbine 
from one or more other wind turbine generators via a generator or in a SCADA server accessible by the first wind 
communicative coupling ; and turbine generator . 

controlling the first wind turbine generator using infor - 25 21 . A method of controlling the first wind turbine gen 
mation from the one or more other wind turbines erator in the wind power plant according to claim 12 , 
generators according to a predetermined transfer rela wherein the predetermined transfer relationship is deter 
tionship between the first wind turbine generator and mined before operation of the wind power plant and / or 
each of the one or more other wind turbine generators , wherein the predetermined transfer relationship is updated 
said predetermined transfer relationship indicating 30 periodically . 30 periodically . 
transfer values associated with different wind direc 22 . A method of controlling the first wind turbine gen 
tions , the transfer values indicating a degree to which erator in the wind power plant according to claim 12 , 
the first wind turbine generator may use information wherein the first wind turbine generator further is commu 
from each of the one or more other wind turbine nicatively coupled to a meteorological measuring mast com 
generators for the associated different wind directions . 35 prising one or more meteorological sensors to exchange 

13 . A method of controlling the first wind turbine gen information and wherein a meteorological mast transfer 
erator in the wind power plant according to claim 12 , relationship has been established , said meteorological mast 
wherein the information to be exchanged between the first transfer relationship indicating the degree to which the first 
wind turbine generator and one or more other wind turbine wind turbine generator may use information from the meteo 

rological mast , and wherein the method comprises control generators comprises a signal comprising aerodynamic 40 
information and / or condition information . ling the first wind turbine generator using the meteorological 

14 . A method of controlling the first wind turbine gen mast transform relationship . 
erator in the wind power plant according to claim 13 , 23 . A computer program product containing computer 
wherein the condition information comprises information on code , which when executed on a computer performs an 
one or more of the following states : disconnection of the 45 ope is operation of controlling a first wind turbine generator in a 
wind power plant from the electrical grid ; lightening ; trip wind power plant , comprising one or more other wind 
ping of wind turbine generator ; an extreme wind gust ; a turbine generators , the operation comprising : 
faulty sensor ; and grid power characteristics . at the first wind turbine generator , receiving information 

15 . A method of controlling the first wind turbine gen from one or more other wind turbine generators via a 
communicative coupling ; and erator in the wind power plant according to claim 13 , 50 

wherein the aerodynamic information comprises informa controlling the first wind turbine generator using infor 
tion on one or more of the following : wind direction ; wind mation from the one or more other wind turbines 
speed ; wind shear ; wind turbulence ; wind gust depth ; and generators according to a predetermined transfer rela 

tionship between the first wind turbine generator and temperature . 
16 . A method of controlling the first wind turbine gen - 55 each of the one or more other wind turbine generators , 

erator in the wind power plant according to claim said predetermined transfer relationship indicating 12 , 
wherein controlling the first wind turbine generator com transfer values associates with different wind direc 

tions , the transfer values indicating a degree to which prises : 
determining the present wind direction and the transfer the first wind turbine generator may use information 

value corresponding to the present wind direction ; and 60 from each of the one or more other wind turbine 
multiplying the signal from the one or more other wind generators for the associated different wind directions . 

turbine generators with the transfer value for the pres * * * 


